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[R&92] mea&tttt* xYz*£*=*i*ir? 

*»*r*KE LTIM6*rBfc< £ £#® £-TSiB#Jl 1 * 

[HI** 4 ] £«*>£****«* JHH • ****** 
k, 

^^oif^64*»J:9Wl**tfc^ft< H-o 20 
<o*Ko*Sr*fe*»ft«[*||[||iy»]Bfc. 

* URGB &«,* R G B ffiOBfe £ f£i& 

U 

SRGB RGB ftO® ®<0#iS & r^CRGBl 

^&XYZ«fi^XYZi^ 

* o*rai t -r 5 r t * *• s is 5 la^^jg 

I LT R G BSM RGB L, &RGB 40 
«fe*RGB«<0H*O#l|*rrfc»CRGB«[**bXY' 
Z^felXYZfi^ SPjlCgXYZSMXYZ 

S^ilifcSrffrSU £fcl;:BL&JS*<0jS#ftOHft*¥ 
»ft*&aLTAj»*oa»*03pi»ftll««:f^dlU, BE 



[0001] 

#m# * xf&j$<D¥f& z * » * t tmsan 
[0002] 

otM5*, jfffl ''fee J l£i-S£*#Httfc*ftfe 
[0 0 0 3] ftaa>«L«r#*i:^53l*±«>SSe«)«jS 

So 

[0 0 0 4] ;*^><&£/£;5r#)x., Miifee^m^^ 
[0005] bp*>. v^frtf, JBBfWftJSJd*©^?^^ 

fc*ix-eixitS3&*oi!iiscL"cip«-rsrt-e, stents 

fcSWfeSSB-C&itofeSrfflO, L* a* b*^femi- 
9. *e^ffl 0 p p^®i^igffiL, L* mtT&Zkty 
WrU ^a{b^p R BC0>7^vlc^i-^^m. fiPtHeSb 
[0 0 0 6] L^L^^«b, * 7 ~^tmMirti\*nfr 

[0 0 0 7] lot, J^iSOL* flW*ffi;Ti-5»fi\ 



[ 0 0 0 8 ] o£ «9 , ffttfif ±e& nttOfEftOBft* io 

[0 0 0 9] ^W^5ftttRo*fi % &Xft>»&£jt*:4fe 
Htt*fffBi#fti1-5<Dfc#u &#oy ^-vfi^ 

£ LT % j*3rlM— (Mexameter:C + K 

fcV>T5 6 8 nm (Green^t 6 ) % 6 6 0 n m 
(Red ) #£Tf8 8 0 nm (Inf rare 

[0 0 10] wOT«^^«-^-^M3tJDS(31tt«i»£ilT 30 
*>t*J9T?*>3. ^7^^4<0Wfli{^xTtt, Red 
Hlnfrare d 0|H<£ttj|luK0!ftJ|mi2£ As¥M 

yt&frh. I n f r a r e dX<Dm&X&btLlzfrttm 

r e e n5Sia*w»JtSotf— ^Sr^f Red "CO^ltK 
ttttiA/if*V^fca6, G r e ent^t'l^^ 

[0011] fc#o&j*(D->* - y<**MFf||j 

flfe JOURNAL OF SCCJ 23, 31 (l 
9 8 9) ) ^ ^ p 7 = - /?rttl L/:J S 

JOURNAL OF SCCJ 2 
6.1 2 0 (1 9 9 2)) *#«*S*LTV*3. *fc. 
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JOURNAL OF SCCJ 28, 147 
(1 9 94) ) e 
[0 0 12] 

S^^-9-^-^-tt««>a£inK:43^T« Green 
*»5>*«>fc«jtftd»e>. Re dd»6>*«)fc»*ft*SIU 

[0013] ttmnninBthn*'wm»XTmrt# 

[00 14] Lfc^oT, **W0>*2<OBtttt % 
[0 0 15] 

[0 0 16] £*LfcJ:!K tt*<BMfe£«fcJfc*<T. ffi 
-8\ MESIfeffili. XYZSfe^=*j»{rc*>5i:, ± 

[0017] it, asstismiBAjd+fl!) 

d f v^Jzi^ilTc^^i/D f >^(0^>^^(ci: 5 > ^ - 
£\ ^fc, fi£J»#tt©a!IS»SS:J:f}ipj±i-5ri:*s-C 

[0018] 
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0****sa&ea*S!iaft*:» ^^-r^r^sr^® 

* /HS&fcyS LTRGB ^fe^ RGB flttf>!j& £ fft* 
U RRG Baft*RG Bf©I««)fti*r i CRG 
Bl^f>XYZSMXYZl^«>, 3<b^ B*« 
l — 3^5*>©v^iX36»l ^SKEft^&Jt^rit^a 

[0020] rftfcJ: % Aj»»tt*r»^^»«^»l«i- 

* (omt^^e ya\*is&£ t^iiTc^^ ^ d trvoiasa* 
rt»"C#5. *fc. ffiE&J**©*****) 

^ • y +6 ^ HIJHl£&Jt«H£*a 

[0021] *ani£tt*A*fttt0>a£tta 

& LTiifclS^f^ s?* /uMMfc*« URGBtfe 
*RGB|I«)lMfcfcf^J*U S*RGB«6*RGBliO 
I*0#i*^tlCRGBl^e)XYZ*fe*XyZl 
^b^XYZ^MXYZ»t>M^^ 

(Dliftsa J: tm«J» « otf ^Bo^SteBB-tft-eixtf) 

[0022] ^tucto, Hsv^flta-eaawttsrw^i- 

[0 0 2 3] 

' mm<omm<omm bit. ^wfcaaA***** 

Jgffi (KT, **a©»B«iv*5. ) ico^T, 
i^-cRW-rs. 4*5, rr-eis, Bfls^^o trvjs J; 



[oo2 4] *i\ 4OT*a£SHH>a&«*sjttfB 
ft % miE«)»feK«-e*>s»*«fett uy^ 

**tKCM-2 0 0 2) l.OSrfflV^rt^t, 

»*»fetf lottHi izTF-rx o ^ mm • 

»E«t»awi6t«-tiwu ajawa-es 
A*fu afe««**J»ffli 4-e«ygSix5 0 i-4*> 

*>, c*a, 2*w-ca*sh*a0ftt4**«>afe 

[0 0 2 5] aB^-^fcBSfcftfcr^ita 
fiH-l 0 fcttH^affiKB. a*.tf, BELfc**** 

B^*^n 

£i&fc<bix6 0 4fe, roy ^rt^-^H:R5w fcft 

[0 0 2 6] Z<D£ 5 4^3rW4&JS f f , tf>y B 
»S-ea3£i"5fc«>^*ifei: LT, *WHAtt, A/»^ 

xA-£S< r. tic: J: JS»ro«fifefifc^(04Sr*«>S fc 

otfc^o i~4*>*>, y^^v, »ft^^nf^#© 

0 — 7 0 0 n mO(lrti:Rotlfflt 5 ^ fc 1 1 0 > 
[0 0 2 7] Lfc*«o-C, WRRt*— #*»5fc«)«)afe 
«r*i-6wids-C#S. o^^, »*afttH0tJ:o 

ra«*ixafta©afe«fc«it.tf±E©sit^^^ h 
^■36ima«:fflv^isaKj:orafis*b5fiEj(i*©j* 

so [0 0 2 8] »RfiU*f6 OA^tt^Mi L 
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[0 0 2 9] &J»*<ZM 5 = ^E-^nfVgtt, # 



±*XjW«tt^*«)Ml*Sr. Y«»ft;&Mi©»S*\ Z 

y 7 = >*=MxX 1 o g 1 0 (1/X) +My X loglO (1/Y) 

H-MzXloglO (1/Z) + nm . 
^^ntryi=HxX 1 o g 1 0 (l/X) +Hy X 1 o g 1 0 (1/Y) 
+ H z X 1 o g 1 0 (1/Z) + n h 
^LT, ±IS(DT ? -^^fflV>TS(D!©^*fLT > Mx- 10 il§]»5tS:»fc. 
Mz % Hx-Hzfcitfnm, nh^lfflLT, «T<£> [00 3 0] 

*7 = >4=-4. 861Xlogl0 (1/X) 
+ 1. 268X] O gl0 (1/Y) 

+ 4. 669XloglO (1/Z) +0. 063 (l - 1) 
^^D^yi=-3 2. 218XloglO (1/X) 
+ 3 7. 499XloglO (1/Y) 

-4. 495XloglO (1/Z) +0. 4 4 4 (1-2) 



7t6 0A©#A^^7->, ^^d^>| (gift) t 
6 0A<o#A^)^7-^ ^e^ntfvg {ffim (Oft 

ftOJftfttt* mo 1 - cmT'l)5o 7 — ^fit-O^ 

r, r = o. 9 4 5, ^e^n trvadov^ r = 

0. 9 90^ **L-P*t«U^B«fc6«»bixT*50. 

[0031] ±iscomiHi!>f ^fi^»j^tf i o <Dm&m 

L* a * b *Sfe»K*5ttSL*4t£ a *ffi£ffl^5a0 
^«o«fbSrH-<fc 0 0 3 (a) KJ&mo>m&<o9i 

l^jiasest-fco, EJ3 (b) i±ae*oaife«*' 

v^"f*tt«»A»b3l*±rt f fcai»«>ttiil*IB (J£ffi m 

i n) fc*U »*4H. 0 3 (a) ^ot^TttAJS + O 
jfcfrift (¥ffi mo 1 - cm) %7Ti L, 0 3 (b) (CO 

[0032] h 3 (a) <o*nm<Dm&<Df& 1 <DW<om 



20 



30 



B*f±/h* < ^e^n tr^s^tg^o i /sasna 
£ L *«mov^-Cf±*l816eojB16oJB 1 <OM<?>i& 

[oo3 3] ^<D£?^&j§zM®\-mmistzw>&, % 

STttftlr\, L^L*d5P>, mm (B3 (a) 
Sg^a^^^ 7~>*<O**ffi/g»ffi0>* y-^fi 
0 3 (b) ^*5«t5»atH«OL*«(0*/Mi/ 

g^ltu^L*^) <D«,£a»S>*3£ % *Hffi^SiOS 

So 

[0 0 3 4] 4*5, ±E«#aBe*8feJc*5V^rltK^tt 

s /u^s* 5 r t i; 6 m&mm±.v>wLm ^ i s t <o t 

[0035] ::t\ *XlK0>X$ai0ffi l 
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<K MHtmiWmMlkWBmRIk «Mfc day) £ 
*U OWfc mo I - cm) £^ 

-To 

[0 0 3 6] >7=vJHcov^rf±, ttftgUttttMtu: 

^ 7->fi^)^{b=0. 2 1 9 
T?fc»K ^coS; (2-1) <OftB8««Rf±0. 9 4 6-C 

+ 0. 0 0 8) 

T*5fctf>^*L3 0 5£ (2-2) £i2<£»7~ 

VfefcJctf^ti/n tfVStttfijEBfiWfi-CfcS. 4*5, 20 

10 0 3 9] ±|5^^7^>SO^]E^; (2-2) (Og 

*ft*5J:tWH3eK««rfflt\ JftJ»*ra»fcS»Lfcfc# 

£±E^y 7 = (2-2) £#jV N T$uEL 

fc^af-o^T. 05fc:^Lfc o E5<K (a) ItBLft 30 
*a^a*Lfc»*o«*^*?K (b) ttft*** 

[0 0 4 0] ( a ) OjgjS^a^tCga LfcJ§£\ JfilE 

*»u r*ui, ( a ) msm<r>m 

<3u^t«IES: (2-2) Srffc*LfcH«±*JJ:*3*W> 
**fcV*5£fcfC#&#, (b) 
&Lfc*§-&Ko^Tte, ^E&O^ 7~vftteB&#& 

^ 7 = 0 vmtoir 5 * S ft44KlRiaW a £ 40 

[0 0 4 1] o^K, *jHS©»«OlB2©«tLT, 

*mm<oMm<nm 2 ©«fc«s£»tttt<&a£ssa«>« 
[0042] ao^KBi ooii mwtfvtxi 02 



[0 0 3 7] jfc»*ai8fca*Lfc»£*>± 
^amt-gft Ltz t * o*aa*n£*m« y 9 = >a 

t«)BB«S:«:*«), rft£y7 = vfi(OffijE^£ Lfc 0 
[0 0 3 8] #bJxfc^7 = >ft©Sft^^*^otr> 

i/utf^S+O. 00 8 (2-1) 

0. 2 1 9X^pfyi 

(2-2) 

MOMMA £ L-roaifejWr^ci-fey^-i 0 6^*^ 
H = 1 0 8 fc*>b«*S*L« 0 ::-e, an 

#>;/*;*0 1 2*1, ■xm*N-*#-Cft9i&trfcft 
(OtO-Cfct), 7Uf?t/^7 (SONY XC-00 
7) 10411, SffiB«^8H?atffc4?)Cr>t>OTfe»5, 
Hlft»W^o-try^— (NEXUS 6 800) 1 0 6 
io&XIftX h=Vfc*3. — * (SUN Space st 
a t i o n 2) 1 0 8(1, Bltf ZA*tiW1t0>7 f is?/l' 

[0043] ««M*tt©asasaiootffl^fcAj»« 

So 

(1) lP7ni0 2^T««M 

(si) . 

(2) aasttfcRGB«6XRGBa«>aa«)«aa 
(tr^-t/p) cr g BiM^bx y ztM^ 

^i-^o Sb^roxyz*fesxYzfl[^e>fltrES: 

(l-l) £<fc!M7:^fifc:£&LT, 

Basrf^rt-rs (s 2-D 0 z.tiz*y~i/mmm& 
t£& 0 4*5, r^^, mJta^; (i-2) lao^ 
^nt>aic«ai-si^*^n ^va«a*:»«-c« 

(3) ±IBir^tTLT. ^7^^1URB«Sr¥»{kftHl 
LT, >^ ■ y/<#*©4v«a*rffiart-3 (S2- 
2) „ :M^7^>MWi:Wo 

(4) y7=yawHai^7=>*¥»^kBao»i& 
i-5#a*rt^^ 7^>a • ^^Dfyi^iM 

JIWU toa««:ff*1-S (S3) . Zti**y-> 
0. 2mo I - cmiLU±C7)lj^^^fn^*^r*>^ • V 
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sKuxommt-tz (S4) 0 

[0 0 4 4] fc*>\ *ffl®Att, ±150*7 ^7* 

S2-1, S2-2^V>T, XYZ^feSXYZjjS^ 
£>L* a* b* tMLa bffi£#i6, Labfi^fei 

f& J OURNALOF SCCJ 28, 1 
4 7 (1 9 9 4) ) 0 Jbl2L^SI^BS^O^T, £ <b 

(1) I0M'^^1O2©M 

mnfty?* i o 2rtr^®^-M^-r^^i?)^2 10 

X2X2m^i©W^^l 0 2(Oj|fflC0fe& 
±Tfcl 0j@, fflffi^tC2f®tfVND^m#£IBgL 

X=0. 59R+0. 23G+0. 1 
Y=0. 31R+0. 60G+0. 0 
Z= 1. 0 OB 

mifa^i (i-i) ^/B^rxYzsisj^Ha (x 
Yzm) zj^-ymicm&i^ t^-ymmm&zft 

(3) *7~z/mwmm&<»ft& 

*mfeX-nMffi±&$: 5 1 2X4 80 MH^IM Xft Jc 20 
&9 rAyTM^5fc#>. llf^^O. 5mm<AA#£(;: 

mm- z^tz AttftMHKo*: # * > ^ -eis 

-frl". ) > ¥»ftvh^7«:2 5X2 5 (ft 7. 5X 
7. 5mm2) B*£*8J8Lfc. ai^it^^-y 

(4) . V'<*x<otm<onmtMVr 

[004 61 :©f^ ^7->iS^0. 2mol 

£> x 7~>-4H##0. 2 mo 1 • cmJ£l±<7)®ffi£ 
0. 2m o 1 • cmSJ^-C^WU 0. 2mo 1 • cm 

AU±0. 4m o 1 • cm^SIOjfiHSrSn^v'S • y^# 4 o 
0. 4m o 1 • cm£X±0. 6mo 1 • cm^l^ 

^i^^IS^v^; - y/<#* x 0. 6mo 1 • cm& 

[0047] (a) (OMURGBifelRG 

h<ot>\ (b) <o^7 = ^*M4>ii*T-ttfe^»S5»w < t 
huIE^^^^^d t'^glrPffii-SHuES: (1- 



fc 0 «BWsKy^^l0 2rttt2tt(Ofeja*aEift7>fyU^ 

JCV 100V 7 5WF, 7^/^:RDS!ja- 
^p-A7^U*-II RB4, RB6) q 4*5, 

tto¥«*fettfHSft (X9««ic) Ii9 5. 6 7-e 

(2) ^7~>^®&<DfE/£ 

[0 0 4 5] 

8B (3-1) 
9B (O^Y^lOO) (3-2) 

(3-3) 

£*&je, m^-tztimmtt (2-2) ^s^t-c^e 

[0 0 4 8] R8M^^^^rt"eS»^<DffiffiS:S«L 
(Si) . ««S^fcJBH«©*H*^i^RGB*fe 
l^^xYzMi^ts (S2^ii^) £-en, 

Sl3t*ife^*3»tsa; (1-1) , (1-2) t#M*r 
^blcffilE^: (2-2) SrfcBSsrtfciB 

[0049] ^^ntr^*©^^— ■* 

tt t y 7 ~ >**p»ft;Bfc t <D&mm r i ^ 7 = 
[0050] H9Ma*was*ife^j:5^§ • y^a 

JttSLT^-T. (a) teg&LfcRGBffi^Jl 

(b) li«*#ffiBA#fl^fcL* a* b 

* Lab m<o&mm&T?h r>. ( c ) tt#*is<& 
GB«(Djia«^$ix5^#wi, 

*i:5fcO-Cife!K wJx«^7-V^?>4i:5iX^ . y 
i5L* a* b* ^fe^L a b ffi<BfeHiSifc-Ctt»^> 

^ • y^<^xco<t ?\zm^£ti& 0 Zfl{zM LT^l^ 
oao^*ft»c 7 = >*M»ffi«-ett(cf voSP^ 
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[00 5 1] 

10 

[0052] «y&fiira, xYz«fi*z«a 

t?#, *fc, HTicifi^s&jt^wtsrtijei-a 

J6«-©**»tr*|jELriiaKrlfc<fl|*i:-rafc. <£ 
[0 0 5 3] *fc. ^P^ClSMtM^I^i 

* ^ o tr vd> fe ft £ 0 S« £ ftfc'>ft < ^ t -ocd 
*H£*s J: tfHtfsa* 1 1 £B£ T? ^ogffi ft Srffl v * 

[0054] ;ranKff*Ajftm±0a&Mfc£ 

<fc«ffllLrRGB*ft*RGB*©B(k«rffrtU R G 

b rgb m<nm&<o&Mm "^crgb m> h x 

YZSMXYZf^^ ±E©AJ»t©rt 
t* vfc J: t/ilTc^^e ^ o if yof^fik L/cg-g^ifci x 

[0 0 5 5] &J3*<Dj&ftm<Dm&* 

[0 0 5 6] Sfc, SKJ»#ttofflS3SH 

LTWfcBIMrf'-f S**/uBIMfcft«LTRGB*fe3R 
RGBttOBfefcffrftU RGB^RGBI(7)M 
0*H*rtfcRGBfc*>e>XYZ*fe3RXYZ|i*:# so 



14 

©¥»fl:Bfc*:m«U Aff+oAdAomusJitfA 
[@SojB¥ftBiW] 

[0 1 ] *nm<DMm<Dfs 1 oflicff *Aj**j*#«>a 

[0 2 ] *IHft©»ffiO» 1 0ffll£tt«jftj*if>jft4}0>a 
JE*tt^J:oTaffiSH6afe*d»6>»WLfcjS»*i: 
JJiJ©a**ifelc J: 9 Lfctt#fi£ offlfHST-fc 9 % 

(a) li^S^y^^^ftoa^^^L. (b) ttjfc 

[03] jsj»*m»TiR«)fcao&j»*^^*^«» 

«*SJ»trit»oa3£*SlwJ:6a£»»*r*L. 

(b> r±tt*wafe«*fflv^fcase*«r^i-. 
^r, ^iijKojBiB^aicDffii^waAff^ric^as 

JWfeKA 9aj6Lfc»**ra^rB-Cfc*. 
[0 5] ^7=^tife^^^ntfv^J:tf3S7c^^ 
p tr> t (Dfettmiz X Z> * y~ xaJE*^9*#»«:*l 

(a) ttA»taKT«ftfcao«j»it'<o*»*©«» 
£^-f0-e&9, (b) tt«^»fla**ufca<D&j»*w 

.*»*o«»*r»+BT?*>5. 

[0 6] 44tlko»B«)B2«)Mlcfl(SAjiWttoa2E 
KB0ft1TOAfc*?B-<*fc*. 

[0 7] *jdko«B0B2OM^ff6AJffW£«>a£ 

[0 8] ^iao»Bff)iii2 09fl{cff«ftjiwtta>a£ 

(a) ttJWktfcBB«fc«r*L, (b) 1^7 

[09] ^^y^^^D^^awas^ 

= >a«il^«>»*»*r*liEL-CK**rl»v^fc»**rR 
W-fZ1tit><ni><DX'h'), (a) ii»«LfciaBft-cfc 

0, (b) «iffi3|5Wa^*j5fet?*>5La b«OfeSB«fc 
-Cfc?). (c) ttB9©^7 = >*ft»B«*r*|]ELfc 

1 0 ^^S'Jfett 

1 2 fiap^ • 

1 4 aiJ6fiIS5»$iJ^gp 

1 0 0 &A«tto>a^B 

1 0 2 B891#5'*;* 
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104 TU^ti^y 

106 mmmvf^u±^^ 



10 8 h — ^ 



[Hi] 





[B2] 




1.0 15 1.4 1.6 

& jrm u * > 7 - >* 

(mol • cm) 



1.0 1.5 2.0 2£ 

(mol • cm) 
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4 6 12 16 
HSBS (day) 



i 



A 

a 



[B5] 



(a) 



2.6 

1 " 

o 

J 1.8 

m 

1S 1.4 

0.6 



20 40 
eS^fSJ (min) 



60 



1.6 
1.4 
1.2 



m io 

A 
II 

•* 0.8 



0.6 



















— o 


1 1 




1 



3.0 



85 1 



A 

1.5 

□ 



- 1.0 



4 8 12 16 

R&aa (day) 



0.5 
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[07] 



(SI) 



1 (S2-2 ) 



1 (S3) 
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* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the oriqinal 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]Conduct multiple linear regression analysis of the data of a colorimetry value of the 
skin, and a component amount in the skin, and it asks for a multiple regression expression 
beforehand, A measuring method of an ingredient in the skin calculating quantity of at least one 
substance chosen from a group which consists of melanin, an oxyhemoglobin, and reduced 
hemoglobin which are the ingredients in the skin from a colorimetry value of the skin using this 
multiple regression expression. 

[Claim 2]Claim 1, wherein said colorimetry value is a CJE standard colorimetric system 
tristimulus value A measuring method of an ingredient in the skin of a statement. 
[Claim 3]A measuring method of an ingredient in the skin according to claim 1 or 2 amending 
the amount contributed to a melanin measurement value by fake correlation with melanin, an 
oxyhemoglobin, and reduced hemoglobin, and removing an error about melanin of the 
ingredients in said skin measured. 

[Claim 4]A measuring device of an ingredient in the skin characterized by comprising the 
following. 

Lighting / light-receiving optical system section which obtains catoptric light of the skin. 
A colorimetry value operation control part which calculates a colorimetry value and calculates 
quantity of at least one substance chosen from a group which consists of melanin, an 
oxyhemoglobin, and reduced hemoglobin which are the ingredients in the skin from a 
colorimetry value acquired by this colorimetry part. 

[Claim 5]Carry out digital image processing of the picture which picturized and acquired a state 
of the skin, and a picture of an RGB-color-coordinates RGB value is created, A measuring 
method of a skin characteristic which calculates a CIE standard colorimetric system XYZ value 
from an RGB value for every pixel of a picture of this RGB-color-coordinates RGB value, and 
is further characterized by creating a picture of a component amount in the skin using a 
measuring method of an ingredient in the skin of a statement in any 1 paragraph of the claims 
1-3. 

[Claim 6]Carry out data smoothing of the picture of a component amount in said skin, and a 
smoothed image of a component amount in the skin is created, A measuring method of the skin 
characteristic according to claim 5 computing a difference of a component amount in the skin in 
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each pixel of a picture of a component amount in this skin, and each smoothed image of a 
component amount in this skin, creating a difference image of a component amount in the skin, 
and considering it as an index of a silverfish freckle. 

[Claim 7] A measuring device of a skin characteristic characterized by comprising the following. 
An image pick-up part which picturizes a state of the skin. 

Digital-image-ization-process a picture acquired by picturizing by this image pick-up part, and 
a picture of an RGB-color-coordinates RGB value is created, A CBE standard colorimetric 
system XYZ value is calculated from an RGB value for every pixel of a picture of this 
RGB-color-coordinates RGB value, Furthermore, a picture of a component amount in this skin 
is created in quest of a component amount in the skin in the skin from this CIE standard 
colorimetric system XYZ value, Furthermore carry out data smoothing of the picture of a 
component amount in this skin, and a smoothed image of a component amount in the skin is 
created, An image processing control part which computes a difference of a component amount 
in the skin in each pixel of a picture of a component amount in this skin, and each smoothed 
image of a component amount in this skin, creates a difference image of a component amount 
in the skin, and is made into an index of a silverfish freckle. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the measuring method and measuring device 
which calculate the component amount in the skin, and the characteristic of the skin from the 
colorimetry value of the skin much more in detail using the technique of multiple linear 
regression analysis about the measuring method and measuring device of the ingredient in the 
skin, and a skin characteristic. 
[0002] 

[Description of the Prior ArtJAlthough the color of the skin is decided by the pigment 
component which constitutes it, it is the characteristic important for a person also from a 
viewpoint of diagnosing health condition as "the bear under eyes" by which it is made the 
viewpoint on the cosmetics generally called for and one indicator which shows an unhealthy 
state to use what is called "milky skin" shows. 

[0003]In the viewpoint of whitening on the cosmetics of obtaining a fair skin, although the 
color of the skin serves as a final target, it is common that it is because some of the abundance 
controls generation of the melanin reflected in the formation of a dark color and fair-izing of the 
color of the skin as the concrete achievement method. This melanin is actualized on the surface 
of the skin as a silverfish freckle. 

[0004]In order to suppress generation of melanin and to obtain what is called a fair skin, 
development of the cosmetics generally called skin-whitening cosmetics in the field of 
cosmetics is performed briskly. And in addition to the color of the skin, on the occasion of 
development of these skin-whitening cosmetics, there is a demand given to liking to measure 
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the quantity of melanin directly from the former as an indicator of whitening effect. When 
seeing the color of the skin, there is also a demand given to liking to measure the distribution 
state of a silverfish freckle. 

[0005]That is, evaluating correctly one of the whitening effect of skin-whitening cosmetics is 
called for by so to speak evaluating directly and independently the effect over melanin in the 
local skin, and the silverfish freckle of the skin of the extensive range, respectively. It is 
actually difficult to measure the amount of melanin directly, when it is going to evaluate the 
amount of melanin in the former skin, therefore the color of the skin to evaluation is made, the 
color of the skin is measured with a certain color measuring device from the former, and it is L* 
a* b*. Psychometric lightness L* in a color system It is carrying out by evaluating a value. That 
is, when skin-whitening cosmetics are applied to the skin and L* value falls, they are melanin 
****** and L*. When the value went up, it judged that melanin decreased in number, and the 
effect over melanin of skin-whitening cosmetics, i.e., whitening effect, was evaluated. 
[0006]However, if melanin increases, surely L* value will fall, but it is L*. It turns out that it 
cannot necessarily be said that there is much melanin just because a value is low. That is, it is 
L* of the skin, also when infl a mm ation (erythema) arises on the skin, the blood in the skin 
increases and hemoglobin (an oxyhemoglobin and the reduced hemoglobin are included) which 
is coloring matter increases. A value falls. 

[0007]Therefore, L* of the skin whether when a value falls, it is what is depended on the 
increase in melanin. It distinguishes whether it is what is depended on increase of hemoglobin 
by inflammation, judgment is impossible, and it is L*. Even if the value increased, it was not 
able to evaluate correctly as the whitening effect of skin-whitening cosmetics, especially an 
effect of suppressing generation of melanin. From the portion into which "the bear under eyes", 
etc. was congested in the viewpoint of measuring people's health condition, from the necessity 
for health maintenance, etc., for example, it is only insufficient to evaluate the tint and 
specification of the ingredient which constitutes this, measurement, especially specification and 
measurement of a specific hemoglobin kind are being called for. However, there is no method 
of evaluating it simple. 

[0008]That is, although it is possible to apply the same conventional colorimetry as the above to 
the congested portions, such as "a bear under eyes", for example, Also by evaluating the portion 
which could not fully judge from what kind of ratio the congested portion would be constituted 
by the ingredient of what kind of the skin although the color becomes clear by a colorimetry but 
into which "the bear under eyes", etc. was congested, It cannot fully profit because of exact 
grasp of people's health condition, or maintenance. 

[0009]To the conventional color measuring device making a general thing an evaluation object, 
as a measuring instrument aiming at evaluating directly the amount of melanin and the amount 
of hemoglobin of the skin, MEKISA meter (made by Mexameter:C+K) is developed and it is 
used for evaluation of the skin in such a situation. The reflectance test section to which this 
MEKISA meter performs reflectance measurement of three wavelength (568 nm (Green is 
called.), 660 nm (Red is called.), and 880 nm (Infrared is called.)) in the skin which is an 
evaluation object, It is a device which consists of a control section which analyzes the obtained 



-3- 



[JP,2000-350702 9 A] 



data, and computes and displays the amount of melanin, and the amount of hemoglobin. 
[0010]The measurement principle of this MEKISA meter is as follows [ an outline ]. In 
evaluation of the amount of melanin, since most absorption of blood cannot be found between 
Red and Infrared, the quantity of melanin is calculated by deducting the absorbance for which it 
asked from the reflectance obtained by measurement by Infrared from the absorbance for which 
it asked from the reflectance obtained by measurement by Red. In order that blood may have a 
peak of an absorbance near Green and most absorption by Red may not have it in evaluation of 
blood similarly, The quantity and by extension, the amount of hemoglobin (both an 
oxyhemoglobin and the reduced hemoglobin are included) of blood are calculated by deducting 
the absorbance for which it asked from the reflectance obtained by measurement by Red from 
the absorbance for which it asked from the reflectance obtained by measurement by Green. 
[0011]The method ( JOURNAL OF SCCJ 23 besides Seiichi Arai, 31 (1989)) which uses 
ultraviolet photography about the point of evaluating the silverfish freckle of the latter skin, on 
the other hand, The method ( JOURNAL OF SCCJ26,120 (1992) besides Yuko Shibue) etc. 
which use a video microscope are proposed. These people choose the arbitrary parts of a face in 
arbitrary forms using the usual TV camera, and have already developed the system which 
measurement[ extraction and ]-izes the silverfish freckle of the part. ( JOURNAL OF SCCJ 
28,147 (1994) besides Yuji Masuda). 
[0012] 

[Problem(s) to be Solved by the Invention]However, when the MEKISA meter used in order to 
evaluate the amount of melanin in the former local skin deducts the absorbance for which it 
asked from Red in the measurement principle from the absorbance for which it asked from 
Green, surely the amount of hemoglobin is calculated, but. There is fault which is superfluously 
added to the amount of hemoglobin by which the amount of melanin is computed, and 
influences the accuracy of measurement by the absorbance of melanin also having a difference 
and deducting it as it is in those wavelength bands. 

[0013]The 1st purpose of this invention has [ both ] structure and operation in providing the 
measuring method and measuring device which can measure the component amount in the 
skins, such as melanin, in high accuracy using a simple and cheap color measuring device. The 
system which, on the other hand, measurement [ extraction and ]-izes the silverfish freckle of 
the arbitrary parts of a face using the TV camera which these people developed in order to 
evaluate the silverfish freckle of the skin of the extensive range of latter, When it is become 
tense at the time of photography and the skin is tinged with red, it turns out that it affects the 
accuracy of measurement of a silverfish freckle. 

[0014]Therefore, the 2nd purpose of this invention is to provide the measuring method and 
measuring device which can measure the silverfish freckle of the skin to high degree of 
accuracy more. 
[0015] 

[Means for Solving the Problem]A measuring method of an ingredient in the skin concerning 
this invention conducts multiple linear regression analysis of the data of a colorimetry value of 
the skin, and a component amount in the skin, and it asks for a multiple regression expression 
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beforehand, Quantity of at least one substance chosen from a group which consists of melanin, 
an oxyhemoglobin, and reduced hemoglobin which are the ingredients in the skin is calculated 
from a colorimetry value of the skin using this multiple regression expression. 
[0016]Thereby, compared with the conventional color measuring device, an ingredient in the 
skin can be measured in high accuracy. In this case, said colorimetry value can improve the 
accuracy of measurement of a skin characteristic combining a method of measuring the 
characteristic of the skin which can do so an effect of above-mentioned this invention suitably 
as it is a CIE standard colorimetric system tristimulus value, and is described especially below. 
[0017]If the amount contributed to a melanin measurement value by fake correlation with 
melanin, an oxyhemoglobin, and reduced hemoglobin is amended about melanin of the 
ingredients in said skin measured in this case and it has composition except an error, An 
ingredient in the skin can be measured in higher accuracy, and the accuracy of measurement of 
a skin characteristic can be improved more. 

[001 8]A measuring device of an ingredient in the skin concerning this invention, Melanin 
which is an ingredient in [ lighting / light-receiving optical system section which obtains 
catoptric light of the skin and a colorimetry value which calculates a colorimetry value and is 
acquired by this colorimetry part to ] the skin, It has a colorimetry value operation control part 
which calculates quantity of at least one substance chosen from a group which consists of an 
oxyhemoglobin and reduced hemoglobin. 

[0019]Thereby, an ingredient in the skin can be measured in high accuracy using structure and a 
color measuring device simple [ both operations ] and cheap. A measuring method of a skin 
characteristic concerning this invention carries out digital image processing of the picture which 
picturized and acquired a state of the skin, and creates a picture of an RGB-color-coordinates 
RGB value, A CIE standard colorimetric system XYZ value is calculated from an RGB value 
for every pixel of a picture of this RGB-color-coordinates RGB value, and a picture of a 
component amount in the skin is further created using a measuring method of an ingredient in 
the skin of a statement in any 1 paragraph of the claims 1 -3 . 

[0020]When a skin characteristic can be measured in high accuracy, the skin is tinged with red 
especially by this and quantity of an oxyhemoglobin in the skin and reduced hemoglobin 
changes, a skin characteristic can be measured in high accuracy. Carry out data smoothing of 
the picture of a component amount in said skin in this case, and a smoothed image of a 
component amount in the skin is created, If a difference of a component amount in the skin in 
each pixel of a picture of a component amount in this skin and each smoothed image of a 
component amount in this skin is computed, a difference image of a component amount in the 
skin is created and it is an index of a silverfish freckle, a skin characteristic can be measured 
much more suitably. 

[0021]This invention is characterized by a measuring device of a skin characteristic comprising 
the following. 

An image pick-up part which picturizes a state of the skin. 

Digital-image-ization-process a picture acquired by picturizing by this image pick-up part, and 
a picture of an RGB-color-coordinates RGB value is created, A CIE standard colorimetric 
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system XYZ value is calculated from an RGB value for every pixel of a picture of this 
RGB-color-coordinates RGB value, Furthermore, a picture of a component amount in this skin 
is created in quest of a component amount in the skin in the skin from this CIE standard 
colorimetric system XYZ value, Furthermore carry out data smoothing of the picture of a 
component amount in this skin, and a smoothed image of a component amount in the skin is 
created, An image processing control part which computes a difference of a component amount 
in the skin in each pixel of a picture of a component amount in this skin, and each smoothed 
image of a component amount in this skin, creates a difference image of a component amount 
in the skin, and is made into an index of a silverfish freckle. 
[0022]Thereby, a skin characteristic can be measured in high accuracy. 
[0023] 

[Embodiment of the Invention]Hereafter, the suitable embodiment (henceforth this example of 
an embodiment) of the measuring method of the ingredient in the skin concerning this invention 
and a skin characteristic and a measuring device is described with reference to a drawing or an 
expression of relations. The method and device which measure the quantity of melanin which is 
an ingredient in the skin, an oxyhemoglobin, and the reduced hemoglobin by the method of this 
invention about the local parts of the skin as the 1st example of this embodiment are explained. 
Although an oxyhemoglobin and the reduced hemoglobin were collectively dealt with as 
hemoglobin here, it cannot be overemphasized that the quantity of an oxyhemoglobin and the 
reduced hemoglobin can be dealt with independently, respectively. 

[0024]First, the colorimetry part and operation control part of a measuring device to be used are 
explained. In this case, as a measuring device, the spectrum colorimeter (CM-2002 by Minolta 
Co., Ltd.) 10 which is a commercial color measuring device can be used, for example, and this 
spectrum colorimeter 10 comprises the lighting / light-receiving optical system section 12 and 
the colorimetry value operation control part 14, as shown in drawing 1. The light of a light 
source carries out diffuse reflection by the internal surface of an integrating sphere, lighting / 
light-receiving optical system section 12 illuminates the test portion 16 uniformly, and the light 
reflected at an angle of predetermined among the lights reflected in respect of the test portion 
enters into a light-receiving optical system, and it is processed by the colorimetry value 
operation control part 14. That is, the colorimetry data of illuminant C and the local skin twice 
measured with a view is changed into a CLE standard colorimetric system from a reflection 
factor spectrum. 

[0025]On the other hand, in order to take contrast data, color measuring device with this 
another spectrum colorimeter 10, for example, the above mentioned MEKISA meter, is used. 
Each content of melanin in the local skin measured using this MEKISA meter, an 
oxyhemoglobin, and the reduced hemoglobin is accepted to be a value with fixed reliability. In 
this invention, a much more suitable effect can be done so by using the device which is reliable 
as a measuring device of melanin, an oxyhemoglobin, and the reduced hemoglobin in order to 
take contrast data, without restricting to this MEKISA meter. 

[0026]These people have already examined how to use the reflection spectrum of the skin, as a 
method for measuring melanin, oxyhemoglobin, and reduced hemoglobin in such the local skin 
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by the higher accuracy of measurement The method of using the reflection spectrum of this 
skin calculates the quantity of the constituent of the skin by placing the absorbance model based 
on Lambert-Beer law from the reflection spectrum of the skin. That is, the amount contributed 
of each ingredient is defined by fitting [ what compounded the reflection spectrum of each 
ingredient, such as melanin and an oxyhemoglobin, and the curve of the reflection spectrum of 
the skin ] using the technique of multiple linear regression analysis. In this case, it has found 
out that it is measurable with high precision in melanin, an oxyhemoglobin, and the reduced 
hemoglobin by applying only within within the limits of 500-700 nm as a wavelength area of a 
reflection spectrum. 

[0027]Therefore, in this invention, a much more suitable effect can be done so by applying the 
device using the above-mentioned reflection-spectrum measurement principle as a color 
measuring device for taking contrast data. The procedure of conducting multiple linear 
regression analysis next using each data of the colorimetry value of the skin measured by the 
spectrum colorimeter 10 and the ingredient in the skin measured by the device using the 
above-mentioned reflection-spectrum measurement principle, and asking for the multiple 
regression expression of the colorimetry value of the skin and the ingredient in the skin is 
explained. 

[0028]The XYZ tristimulus value as a colorimetry value of each one of cheeks was calculated 
using the spectrum colorimeter for the 60 young and old woman as a test subject The meaning 
of this XYZ tristimulus value can be expected for about X stimulus values to show red strength, 
strength with green Y stimulus value, and the strength of blue [ stimulus value / Z ], 
respectively. On the other hand, melanin in the skin of each one of cheeks and the amount of 
hemoglobin were calculated using the device using a reflection-spectrum measurement 
principle for the woman 60 young and old [ same ]. 

[0029]Melanin in the skin and the amount of hemoglobin were assumed to be what is computed 
by the following multiple regression expressions. 
Amount of melanin =Mxxlogl0(l/X)-hMyxlogl0 (1/Y) 

+ Mzxlogl0(l/Z)+nm Amount of hemoglobin =Hxxlogl0(l/X)+Hyxlogl0 (1/Y) 

+ Mx-Mz, Hx-Hz and nm, and nh were computed by having conducted multiple linear 

regression analysis using Hzxlogl0(l/Z)+nh and the above-mentioned data, and the following 

multiple regression expressions were obtained. 

[0030] 

The amount of melanin = -4.861xlogl0 (1/X) 

+1.268xloglO(l/Y) 

+4.669xlogl0(l/Z)+0.063 (1-1) 

The amount of hemoglobin = -32.218xlogl0 (1/X) 

+37.499xlogl0(l/Y) 

-4.495xlogl0(l/Z)+0.444 (1-2) 

60 persons' everybody's melanin which was computed from the above-mentioned multiple 
regression expression, namely, was calculated from the colorimetry value, 60 persons' 
everybody's melanin measured using the device using the amount of hemoglobin (horizontal 
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axis) and a reflection-spectrum measurement principle, and the correlation diagram of the 
amount of hemoglobin (vertical axis) are shown in drawing 2. Here, the unit of the amount of 
melanin and the amount of hemoglobin is mol-cm. It turns out that respectively as high about 
R= 0.945 and the amount of hemoglobin a correlation coefficient as R= 0.990 is obtained about 
the amount of melanin, and the amount of melanin and the amount of hemoglobin in the skin 
can be measured with sufficient accuracy from the colorimetry value by the spectrum 
colorimeter of this invention. 

[0031]The above-mentioned multiple regression expression is included in the colorimetry value 
operation control part 14 of the spectrum colorimeter 10, and the amount of melanin and the 
amount of hemoglobin are calculated from a XYZ value. In order to verify the measuring 
method of the ingredient in the skin concerning the 1st example of this embodiment, and the 
usefulness of a measuring device here, The colorimetry machine using conventional L* value 
and a* value in a L*a*b* color system was used as a comparative example, the skin (hand) was 
immersed in a 47 ** hot bath for 3 minutes, and change of the component amount in the skin 
was investigated over 60 minutes after that by considering the time of pulling up the skin from 
a hot bath after that as a start time, respectively. Drawing 3 (a) is the result of being based on 
the 1st example of this embodiment, and drawing 3 (b) is a result of L* value measured using 
the conventional colorimetry machine, and a* value. Each horizontal axis shows the lapsed time 
(unit min) after pulling up from the hot bath, and a vertical axis shows the component amount 
(unit mol-cm) in the skin about drawing 3 (a), and shows L* value and a* value (unit 
non-dimension) about drawing 3 (b). Here, L* value is made into the index which shows the 
amount of melanin, and let a* value be an index which shows the amount of hemoglobin. The 
data in a figure of a high order end shows the value before being immersed in a hot bath, 
respectively. 

[0032]Although the amount of hemoglobin increases rapidly immediately after immersing in a 
hot bath in the case of the 1st example of this embodiment of drawing 3 (a) and it is decreasing 
gradually after that, after 60-minute progress, it has stopped at the high level. On the other hand, 
although the tendency same also about the amount of melanin as the amount of hemoglobin is 
shown, the grade of the increase is about [ of the rate of increase of the amount of hemoglobin ] 
1/5 only small. On the other hand, in the case of a comparative example, about a* value made 
into the index of the amount of hemoglobin, the almost same tendency as the case of the 1st 
example of this embodiment is shown, but. The tendency which increases considerably 
immediately after immersing in a hot bath like the case of a* value which is made into the index 
of the amount of hemoglobin about L* value made into the index of the amount of melanin 
unlike the case of the 1st example of this embodiment is shown. 

[0033]Thus, when the skin is immersed in a hot bath, actually, the amount of hemoglobin 
increases and, on the other hand, it is generally known about the amount of melanin that it is 
changeless. Therefore, when it is the 1st example of this embodiment from which the measured 
value of the amount of melanin changed, the result in the case of being a comparative example 
is not all appropriate. However, in view of the viewpoint of a rate of change (L* value before 
the minimum/immersion of the value of the amount of melanin before the maximum/immersion 
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of the amount of melanin immediately after the immersion in drawing 3 (a), and L* value 
immediately after the immersion in drawing 3 (b)), Since the rate of change is small compared 
with a comparative example, the 1st example of this embodiment can say that the directions of 
the 1st example of this embodiment are a good measuring method and a measuring device 
relatively compared with a comparative example. 

[0034]As a reason the measured value of the amount of melanin which should not change 
actually in each of above-mentioned measuring methods changes, It is possible that the error 
which a multiple-linear-regression-analysis type has in spite of measuring the amount of 
melanin almost directly, the error of measurement of the measuring device, etc. were 
accumulated [ in the case of the 1st example of this embodiment ] in the measurement principle 
top, On the other hand, in the case of a comparative example, it is thought that it is based on the 
cause on the measurement principle by the absorption spectrum of hemoglobin and the 
absorption spectrum of melanin lapping. 

[0035]The 1st measuring method and measuring device of an example of this, embodiment are 
used here, The skin gets tanned in response to UV irradiation, and the result measured over 16 
days from immediately after UV irradiation about aging of the component amount in the skin at 
the time of irradiating an arm with the ultraviolet rays of 2MED artificially, and making suntan 
cause supposing the state of having been tinged with red is shown in drawing 4. A horizontal 
axis shows the lapsed days (unit day) after UV irradiation among drawing 4, and a vertical axis 
shows change (unit mol-cm) of a component amount. 

[003 6] About the amount of melanin, the tendency which increases rapidly immediately after 
UV irradiation and decreases gradually after that is shown. This tendency of the point of going 
abruptly up on the short-term day immediately after UV irradiation of a once appropriate thing 
is not necessarily rational, in view of other knowledge. On the other hand, although the 
tendency to increase rapidly immediately after UV irradiation, to decrease rapidly after that 
again, and to recover even the level before UV irradiation mostly on a short-term day about the 
amount of hemoglobin is shown, it seems that this is an appropriate result, seeing clinically. 
[0037]For this reason, based on the result of the above when the skin is immersed in a hot bath, 
it examines amending the value of the amount of melanin with the value of the amount of 
hemoglobin. Namely, since the value of the amount of melanin in each lapsed time when the 
skin is immersed in a hot bath has a relation of fake correlation between the amount of melanin, 
and the amount of hemoglobin in the above-mentioned measurement result, are increasing 
seemingly, but. It asked for the correction formula made into constant value without the value 
of the amount [ in / for this / each lapsed time ] of melanin changing. It asked for the expression 
of relations of change of the amount of melanin, and the amount of hemoglobin using the 
above-mentioned data, and, specifically, this was made into the correction term of the amount 
of melanin. 

[0038]The expression of relations of change of the amount of melanin and the amount of 
hemoglobin which were obtained is the amount+0.008 (2-1) of change =0.21 9x hemoglobin of 
the amount of melanin. 

It came out, and it was and the correlation coefficient R of this formula (2-1) was 0.946. 
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Therefore, the amount of melanin after amendment is the amount of amount of melanin = 
melanin after amendment. - (amount of 0.219x hemoglobin +0.008) (2-2) 
It comes out and asks. Here, the amount of melanin and -the amount of hemoglobin :of the 
right-hand side are a value before amendment among a formula (2-2). The correcting method of 
this amount of melanin is an example, and if the expression of relations of change of the 
amount of melanin and the amount of hemoglobin which have higher correlation not only 
according to this but according to other measuring conditions is obtained, it can apply that 
formula. 

[0039]In order to verify the validity of the correction formula (2-2) of the above-mentioned 
amount of melanin, the 1st measuring method and measuring device of an example of this 
embodiment are used, The result of having amended the amount of melanin when irradiated 
with the amount of melanin and ultraviolet rays when the skin was immersed in the hot bath 
using the correction formula (2-2) of the above-mentioned amount of melanin was shown in 
drawing 5. (a) is a result when the skin is immersed in a hot bath among drawing 5, and (b) is a 
result at the time of irradiating with ultraviolet rays. 

[0040]the amount of melanin after amendment showing the value of about 1 law irrespective of 
progress of time, and this, although it can also be called an about natural result on the relation 
which created the correction formula (2-2) based on the original data (value before amendment) 
of (a) when the skin of (a) is immersed in a hot bath, On the other hand, about the case where it 
irradiates with the ultraviolet rays of (b), the tendency which increases gradually is shown, and 
the unnatural tendency which the amount of melanin before amendment increases on a 
short-term day was canceled, therefore the amount of melanin after amendment was understood 
that this correction formula is appropriate as days passed. 

[0041]silverfish [ in / next / the range wide, distribution of the amount of melanin as a skin 
characteristic, i.e., the face, as the 2nd example of this embodiment ] — the measuring method 
of the skin characteristic which measures the distribution state of - freckle — and measuring 
device ****** explanation is given. The outline of the composition of the measuring device of 
the skin characteristic concerning the 2nd example of this embodiment is shown in drawing 6. 
[0042]The measuring device 100 comprises the illuminating box 102, the television camera 104 
as an image pick-up and a colorimetry part, and the image-analysis processor 106 and the host 
computer 108 as an image processing control part. The illuminating box 012 is for 
incorporating a face image on the same conditions here, and the television camera (SONY 
XC-007) 104, It is for incorporating a face image and the image-analysis processor (NEXUS 
6800) 106 and the host computer (SUN Space station 2) 108 are for performing the digitization 
and data processing from a picture of a picture which were taken in. 

[0043]The measuring method of the silverfish freckle of the face as a skin characteristic using 

the measuring device 100 of the skin characteristic is explained. 

The measurement procedure is as follows [ an outline ], as shown in drawing 7. 

(1) Picturize a test subject's face in the illuminating box 102 first (SI). 

(2) Change into a CIE standard colorimetric system from RGB color coordinates at each pixel 
(pixel) of every [ of the picture of the picturized RGB-color-coordinates RGB value ]. 
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Furthermore, it changes into the amount of melanin from this CIE standard colorimetric system 
XYZ value by said formula (1-1), and the picture of the amount of melanin is created (S2-1). 
This is called the amount original image of melanin. If it changes into the amount of 
hemoglobin by said formula (1-2) in this case, the amount picture of hemoglobin can be shown 
collectively. 

(3) In parallel to the above, carry out data smoothing of the amount original image of melanin, 
and create a picture without a silverfish freckle (S2-2). This is called the amount smoothed 
image of melanin. 

(4) Compute the difference of the amount of melanin, and the amount of hemoglobin for each 
[ to which the amount original image of melanin and the amount smoothed image of melanin 
correspond ] pixel of every, and create the picture (S3). This is called a melanin 
difference-of-quantity part picture, the value of this difference in a measuring range asks for 
total of the pixel of 0.2 or more mol-cm ~ silverfish - (S4) made into the index of - freckle. 
[0044]In step S2-1 of the above [ these people ] conventionally, and S2-2, The L* a* b* color 
system Lab value was calculated from the CIE standard colorimetric system XYZ value, the 
color difference picture of the Lab value was created, and the skin characteristic has been 
evaluated (the above, JOURNALOF SCCJ 28,147 besides Yuji Masuda (1994)). The 
above-mentioned measurement procedure is explained still more concretely. 

(1) In order to illuminate the face uniformly in the creation illuminating box 102 of the 
illuminating box 102, ten pieces have been arranged to the right-and-left upper and lower sides 
of the front face of the illuminating box 102 with a size of 2x2x2 m, and two tungsten halogen 
lamps have been arranged to the lateral portion. The inside of the illuminating box 102 created 
illuminant C by arranging the conversion filter for color temperature of two sheets (electric 
bulb: FUJI JCV 100V 75 WF and filtenRDS RYUKU loam filter II RB4, RB6). The number of 
average color-rendering evaluations of this light source (standard light source IC) is 95.67. 

(2) The conversion to a CIE standard colorimetric system from the RGB color coordinates in 
creation each pixel of the amount original image of melanin computed the coefficient of the 
linear transformation type applicable to a XYZ tristimulus value from the RGB image pick-up 
tube characteristic using the least-squares method, and asked for the following transformations 
[0045] 

X=0.59R+0.23G+0.18B (3-1) 
Y=0.31R+0.60G+0.09B (0<=Y<=100) (3-2) 
Z=1.00B(3-3) 

Next, said formula (1-1) was used, the XYZ tristimulus value (XYZ value) was changed into 
the amount of melanin, and the amount original image of melanin was created. 

(3) In creation book measurement of the amount smoothed image of melanin, since the whole 
face is taken in in the size of 512x480 pixels, 1 pixel is equivalent to the size which is about 0.5 
mm. Although the moving average cost method was used for smoothing, When migration 
length was small, by big silverfish, such as a senile pigment freckle, the middle omission of the 
center section arose, and when migration length is large, it becomes easy to gather the wrinkle 
of the face, and since it was unsuitable to measurement (not shown), the smoothing matrix 
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adopted 25x25 (about 7.5x7.5 mm2) pixel as it. The amount smoothed image of melanin was 
created in the above procedure (not shown). 

(4) The difference of the amount of melanin was computed for each [ to which calculation of 
the index of a silverfish freckle, the amount original image of analysis melanin, and the amount 
smoothed image of melanin correspond ] pixel of every, and the melanin difference-of-quantity 
part picture was created. The silverfish freckle was classified according to concentration on the 
basis of a part for melanin difference of quantity, and visualization and quantification were 
performed. The example of analysis is shown in drawing 8. 

[0046]In this case, since the amount of melanin difference of quantity is the nonuniformity of 
the color levels which can hardly be distinguished by visual appreciation that it is easy to be 
influenced by the noise of a picture in less than 0.2 mol-cm, The amount of melanin difference 
of quantity divides the range more than 0.2 mol and cm by 0.2 mol-cm unit, the 0.2 or more 
mol-cm range of less than 0.4 mol-cm — thin silverfish — more than - freckle, and 0.4 mol and 
cm — the range of less than 0.6 mol-cm — middle — the silverfish freckle of a degree, and 0.6 or 
more mol-cm ~ deep silverfish — it was considered as - freckle. 

[0047]By the picture of the RGB-color-coordinates RGB value which (a) picturized among 
drawing 8, what had appeared as one big pigment freckle was classified by the shade of the 
color by the melanin difference-of-quantity part picture of (b), and the thickness and its face 
distribution state of a silverfish freckle have been grasped. With the application of said 
correction formula (2-2) which said formula (1-2) and hemoglobin which compute the amount 
of hemoglobin of further aforementioned this invention for the above-mentioned measuring 
method amend the error given to measurement of melanin, and is removed next, the procedure 
excluding the influence of hemoglobin much more certainly is explained. 
[0048]It is the same as that of the conventional measuring method until it picturizes a test 
subject's face (SI) and changes it into a CIE standard colorimetric system from RGB color 
coordinates for every pixel of the picturized original image in an illuminating box (in the 
middle of S2). The formula in the measuring method of the ingredient in the skin which starts 
the 1st example of this embodiment when it changes into a CIE standard colorimetric system 
(1-1), With the application of [ whole pixel ] (1-2), the amount of melanin and the amount of 
hemoglobin are calculated from a XYZ value, and the amount of melanin which applied the 
correction formula (2-2) for every pixel further, and was amended and removed in the influence 
of the amount of hemoglobin is calculated. 

[0049]As a result, the amount of melanin from which the influence of the amount of 
hemoglobin was removed much more certainly (silverfish.) A freckle is called for. The 
procedure after calculating the amount of melanin is the same as that of the method described 
previously, namely, carries out data smoothing of the amount original image of melanin, creates 
the amount smoothed image of melanin, and creates a melanin difference-of-quantity part 
picture in quest of the difference of the amount of melanin for each [ of the amount original 
image of melanin, and the amount smoothed image of melanin ] pixel of every. 
[0050]the silverfish by the measuring method of the former [ drawing 9 ] - the measurement 
result of - freckle and the measurement result by the measuring method of above-mentioned this 
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invention are compared and shown, (a) is an original image of the picturized RGB value here, 
(b) is a color difference picture of the L* a* b* color system Lab value which these people used 
conventionally, and (c) is a melanin difference-of-quantity part picture by the measuring 
method of this invention, the silverfish which produces the pimple shown in the original, image 
of the picturized RGB value as a result of inflammation's arising on the skin, the blood in the 
skin increasing to it and the amount of hemoglobin increasing to it, and produces this from 
melanin, although - freckle is completely another different **, silverfish deep by the color 
difference picture of the L* a* b* color system Lab value by the conventional measuring 
method - it is displayed like - freckle, on the other hand, the silverfish with a deep pimple as 
redness of the skin in which the portion of a pimple has disappeared by the melanin 
difference-of-quantity part picture by the measuring method of this invention -- the fault 
accidentally judged as a - freckle is canceled. 
[0051] 

[Effect of the Invention]According to the measuring method of the ingredient in the skin 
concerning this invention, conduct multiple linear regression analysis of the data of the 
colorimetry value of the skin, and the component amount in the skin, and it asks for a multiple 
regression expression beforehand, Since the quantity of at least one substance chosen from the 
group which consists of melanin, oxyhemoglobin, and reduced hemoglobin which are the 
ingredients in the skin is calculated from the colorimetry value of the skin using a multiple 
regression expression, compared with the conventional color measuring device, the ingredient 
in the skin can be measured in high accuracy. 

[0052]In this case, the colorimetry value can improve the accuracy of measurement of a skin 
characteristic combining the method of measuring the characteristic of the skin which can do so 
the effect of above-mentioned this invention suitably as it is a CIE standard colorimetric system 
tristimulus value, and is described especially below. If the amount contributed to the melanin 
measurement value by the fake correlation with melanin, an oxyhemoglobin, and the reduced 
hemoglobin is amended about melanin of the ingredients in the skin measured in this case and it 
has composition except an error, The ingredient in the skin can be measured in higher accuracy, 
and the accuracy of measurement of a skin characteristic can be improved more. 
[0053]Lighting / light-receiving optical system section which obtains the catoptric light of the 
skin according to the measuring device of the ingredient in the skin concerning this invention, 
Since it has a colorimetry value operation control part which calculates a colorimetry value and 
calculates the quantity of at least one substance chosen from the group which consists of 
melanin, oxyhemoglobin, and reduced hemoglobin which are the ingredients in the skin from 
the colorimetry value acquired by the colorimetry part, The ingredient in the skin can be. 
measured in high accuracy using structure and a device simple [ both operations ] and cheap. 
[0054]According to the measuring method of the skin characteristic concerning this invention, 
carry out digital image processing of the picture which picturized and acquired the state of the 
skin, and the picture of an RGB-color-coordinates RGB value is created, In order to calculate a 
CIE standard colorimetric system XYZ value from an RGB value for every pixel of the picture 
of an RGB-color-coordinates RGB value and to create the picture of the component amount in 
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the skin using the measuring method of the ingredient in the further above-mentioned skin, 
When a skin characteristic can be measured in high accuracy, the skin is tinged with red 
especially and the quantity of the oxyhemoglobin in the skin and the reduced hemoglobin 
changes, a skin characteristic can be measured in high accuracy. 

[0055]Carry out data smoothing of the picture of the component amount in the skin in this case, 
and the smoothed image of the component amount in the skin is created, If the difference of the 
component amount in the skin in each pixel of the picture of the component amount in the skin 
and each smoothed image of the component amount in the skin is computed, the difference 
image of the component amount in the skin is created and it is an index of a silverfish freckle, a 
skin characteristic can be measured much more suitably. 

[0056]The image pick-up part in which the measuring device of the skin characteristic 
concerning this invention picturizes the state of the skin, Digital-image—ization-process the 
picture acquired by picturizing by an image pick-up part, and the picture of an 
RGB-color-coordinates RGB value is created, A CEE standard colorimetric system XYZ value 
is calculated from an RGB value for every pixel of the picture of an RGB-color-coordinates 
RGB value, Furthermore, the picture of the component amount in the skin is created in quest of 
the component amount in the skin in the skin from a CIE standard colorimetric system XYZ 
value, Furthermore carry out data smoothing of the picture of the component amount in the skin, 
and the smoothed image of the component amount in the skin is created, The difference of the 
component amount in the skin in each pixel of the picture of the component amount in the skin 
and each smoothed image of the component amount in the skin is computed, the difference 
image of the component amount in the skin is created, and since it has an image processing 
control part made into the index of a silverfish freckle, a skin characteristic can be measured in 
high accuracy. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is a figure showing the outline composition of the measuring device of the 
ingredient in the skin concerning the 1st example of this embodiment. 

[Drawing 2]It is a correlation diagram of the component amount computed from the 
colorimetry value measured by the measuring method of the ingredient in the skin concerning 
the 1st example of this embodiment, and the amount of nature measured with another 
measuring method, and (a) shows the case where a component amount is the amount of melanin, 
and (b) shows the case where a component amount is the amount of hemoglobin. 
[Drawing 3]Transition of the component amount in the skin after wanning the skin by hot bath 
is shown, (a) shows the measurement result by the measuring method of the ingredient in the 
skin concerning the 1st example of this embodiment, and (b) shows the measurement result of 
having used the conventional colorimetry machine. 

[Drawing 4]It is a figure showing the result measured with the measuring method of the 
ingredient in the skin concerning the 1st example of this embodiment about transition of the 
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component amount in the skin after carrying out UV irradiation. 

[Drawing 5]It is for explaining the result of having amended the amount contributed to the 
melanin measurement value by the fake correlation with melanin, an oxyhemoglobin, and the 
reduced hemoglobin, and having removed the error, (a) is a figure showing transition of the 
component amount in the skin after warming the skin by hot bath, and (b) is a figure showing 
transition of the component amount in the skin after carrying out UV irradiation. 
[Drawing 6]It is a figure showing the outline composition of the measuring device of the skin 
characteristic concerning the 2nd example of this embodiment. 

[Drawing 7]It is a flow chart which shows the procedure of the outline of the measuring method 
of the skin characteristic concerning the 2nd example of this embodiment 
[Drawing 8]Measuring the state of the silverfish freckle of the face with the measuring method 
of the skin characteristic concerning the 2nd example of this embodiment, (a) shows the 
picturized original image and (b) shows a melanin difference-of-quantity part picture. 
[Drawing 9]It is for amending the amount contributed to the melanin measurement value by the 
fake correlation with melanin and hemoglobin, and explaining the effect except an error, (a) is 
the picturized original image, (b) is a color difference picture of the Lab value which is the 
conventional measuring method, and (c) is the melanin difference-of-quantity part picture after 
[ which amended the melanin difference-of-quantity part picture of drawing 9 ] carrying out 
hemoglobin amendment. 
[Description of Notations] 
10 Spectrum colorimeter 

12 Lighting / light-receiving optical system section 

14 Colorimetry value operation control part 

100 A measuring device of a skin characteristic 

102 Illuminating box 

104 Television camera 

106 Image-analysis processor 

108 Host computer 
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